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DETAILED ACTION 

Election/Restrictions 

1 . The restriction requirement mailed, 17 November 2004, on the previous office 
action is withdrawn. Therefore, claims 1-22 will be considered for examination 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "non-magnetic 
phase inversion circuits" must be shown or the feature(s) canceled from the claim(s). 
No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
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the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 1 63 USPQ 644 (CCPA 1 969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

4. Claims 10, 12 and 14 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 8, 1 1, 13, 14, 17 
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and 19 of U.S. Patent No. 6,687,466 (hereinafter "patent 466). Although the conflicting 
claims are not identical, they are not patentably distinct from each other because the 
current applicant and patent 466 claim similar subject matter. 

Regarding claim 10, patent 466 disclose control of non-linear device (see claims 
8 and 14) comprising: 

receiving signal from non-linear device (see col. 9, lines 39-40 and col. 10, lines 

1-2); 

monitor output signal for distortion at a frequency (see col. 9, lines 41-44 and col. 
10, lines 3-6); 

generating signals indicative of a level of distortion at the monitored first 
frequency (see col. 9, lines 43-44 and col. 10, lines 5-6; and 

generating one control signal for one of the non-linear device and a pre-distorter 
to reduce the distortion (see col. 9, lines 46-47 to col. 10, lines 8-9). 

Patent 466 differs from the current application in that patent 466 does not 
specifically disclose generating the control signal when the signal indicates excessive 
distortion. However, it would have been obvious to generate a control signal when the 
signal indicates excessive distortion. The benefit of doing such is to maintain maximum 
operation and reduce distortions. 

Regarding claim 12, patent 466 disclose monitoring the output signal for 
distortion at a frequency outside the channel raster alignment, wherein the frequency is 
representative of one of odd or even distortion (see claims 13 and 19; col. 9, lines 62-65 
and col. 10, lines 22-25). 
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Regarding claim 14, patent 466 disclose selectively generating a control signal to 
set the DC bias of the non-linear device and a control signal to establish a bias voltage 
for the pre-distorter (see claims 1 1 and 17; col. 9, lines 53-57 and col. 10, lines 14-18). 

Claim Rejections - 35 (JSC §112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claim 3 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claim 3 is recites "pre-distorter comprise of non-magnetic phase inversion 
circuits". The specification, as originally filled, does not show structure or circuit 
diagram provided to teach a person of ordinary skill how the non-magnetic phase 
inversion circuits provided in the pre-distortion. Therefore, the disclosure fails to provide 
an enabling disclosure for claim 3. 

7. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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8. Claims 7, 12 and 20 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 7, 12 and 20 recites the limitation "the channel raster alignment". There 
is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 1, 2, 4, 5, 7, 8, 10-12, 14, 16-18, 20 and 21 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Pidgeon (US Patent No. 5,850,305). 

Regarding claim 1, Pidgeon discloses optical transmission system, as shown in 
Fig. 2, comprising: 

an input (107), coupleable to receive an RF signal; 

a pre-distorter (102), coupled to the input, that selectively adds distortion to the 
RF signal (the pre-distorter is controllable by distortion control circuit (104), therefore it 
has the capability to selectively adds distortion); 

a laser (101 ) that provides a light source for optical transmission; 
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a modulator (103), coupled to the laser and the pre-distorter, that modulates the 
light from the laser with the RF signal from the pre-distorter to produce an output for the 
transmitter (optical outputs is the output of the transmitter); 

wherein the distortion added by the pre-distorter is controlled to reduce 
distortions in the output of the transmitter generated by the modulator (the pre-distorter 
is controllable by pre-distortion control circuit (104) to reduce distortion); and 

a distortion monitor, coupled to the output of the transmitter, that monitors at 
least one frequency of the output of the transmitter to detect distortion in the modulator 
output without the use of a pilot tone (it would have been obvious to consider, pre- 
distortion control circuit, as shown in Fig. 2, as distortion monitor, which is coupled to 
the transmitter through optical output lines and optical receiver, that monitor at least one 
frequency; the frequency correspond to the filtered frequency that has been filtered by 
bandpass filters (B1) or (B2); as shown in Fig. 2 Pidgeon does not show the use of pilot 
tone). 

As discussed above, Pidgeon discloses pre-distortion control circuit (104), which 
is considered as distortion monitor, coupled to the pre-distorter, and the modulator that 
uses an output of the distortion monitor to selectively generate at least one control 
signal for one of the modulator and the pre-distorter to reduce the distortion in the 
output of the transmitter (see col. 5, lines 24-37 and col. 6, lines 37-46; Pidgeon 
discloses transmission of correction component or signal, which control bias point of 
modulator; as shown in Fig. 2, Pidgeon shows the pre-distortion control circuit is 
coupled to predistorter (102) and modulator (103). Pidgeon differs from the claimed 
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invention in that Pidgeon does not specifically disclose microprocessor. However, since 
the system of Pidgeon performs various functions, such as monitoring distortions, 
controlling the modulator and controlling the pre-distorter, therefore it would have been 
obvious to one of ordinary skill in the art to provide microprocessor to perform various 
functions of the system. One of ordinary skill in the art would have been motivated to 
do such in order to provide fast and efficient control of various tasks. 

Regarding claim 2, Pidgeon discloses that the modulator is a Mach-Zehnder 
modulator (see col. 4, lines 24-26). 

Regarding claim 4, as discussed above, the distortion is monitored by distortion 
monitor (pre-distortion control circuit (104)), wherein the distortion monitor includes a 
first frequency monitor that monitors a first frequency for distortion products and a 
second frequency monitor that monitors a second, different frequency for distortion 
products (see col. 3, lines 6-10 and col. 6, lines 27-63; second order signal (first 
distortion component) can be considered as first frequency and third order signal 
(second distortion component) can be considered as second frequency; the second and 
third order signal are detected to generate error correction signal; Fig. 2 shows 2 nd order 
and 3 rd order circuitries to detect the different frequencies; first frequency monitor can 
be associated with second order circuitries (1 1 1 , 1 1 3, 1 1 7, 1 1 5, 1 1 9 and 1 21 ); second 
frequency monitor can be associated with third order circuitries (1 12, 1 14, 1 18, 1 16, 120 
and 122)). 

Regarding claim 5, as shown in Fig. 2, Pidgeon shows the first frequency monitor 
includes at least one filter (1 1 5) and a mixer (1 1 7) that select the first frequency (second 
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order) and down convert the frequency to base-band (see col. 6, lines 27-36; the 
intermodulation generates baseband signal). 

Regarding claim 7 (as far as understood), Pidgeon disclose the first frequency 
monitor monitors first distortion products, wherein the frequency is representative of one 
of odd or even order distortion; and the second frequency monitor monitors second 
distortion products at a frequency, wherein the frequency is representative of one of odd 
or even order distortion (see col. 3, lines 4-18, Pidgeon discloses demodulating product 
of first and second distortion component to generate predistortion control signal which in 
turn compensate odd-order or even-order distortion; since the predistortion signal 
reduce odd or even distortion, therefore the predistortion signal represent odd or even 
order distortion). 

Regarding claim 8, Pidgeon discloses at least one control signal generated by 
the microprocessor (104) comprises first and second control signals, wherein the first 
control signal controls a bias voltage for the pre-distorter and the second control 
controls a DC bias for the modulator (see col. 5, lines 24-45, Pidgeon discloses second 
order correction component or second control signal to adjust bias point of the 
modulator and third order component or first control signal to adjust parameter of the 
predistorter; such parameter could include bias voltage of the predistorter). 

Regarding claim 10, Pidgeon discloses method for controlling a non-linear 
device, as shown in Fig. 2, the method comprising: 

receiving an output signal of the non-linear device (as shown in Fig. 2, receiver 
(110) receives an output signal of the non-linear device (103)); 
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generating signals indicative of a level of distortion at detected first frequency 
(see col. 3, lines 6-1 1 ; corrections signal indicative level of distortion). 

when the signal indicates excessive distortion is present in the output signal, 
generating at least one control signal for one of the non-linear device and a pre-distorter 
to reduce the distortion (see col. 5, lines 24-45, Pidgeon discloses control signal such 
as second order correction component for the non-linear device (modulator) and 
another control signal such as third order component for the predistorter). 

Pidgeon discloses optical transmission system for detecting output signal for 
distortion at a first selected frequency such as second order distortion and differs from 
the claimed invention in that Pidgeon does not specifically disclose monitoring the 
output signal for distortion at a first selected frequency. However, as shown in Fig. 2, 
Pidgeon shows pre-distortion control circuit (104) which receives and detects distortions 
of the optical signal. Therefore, if it is not inherent, it would have been obvious to 
consider the pre-distorter control circuit for monitoring the signal quality in order to 
provide corrective measures. One of ordinary skill in the art would have been motivated 
to do such in order to detect variation in the optical signal. 

Regarding claim 1 1 , as shown in Fig. 2, Pidgeon shows receiving an output 
signal comprises receiving an output signal from a Mach-Zehnder modulator (see col. 4, 
lines 24-26). 

Regarding claim 12, Pidgeon disclose monitoring the output signal comprises 
monitoring the output signal for distortions at a frequency, wherein the frequency is 
representative of one of odd or even order distortion (see col. 3, lines 4-18, Pidgeon 
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discloses demodulating product of first and second distortion component to generate 
predistortion control signal which in turn compensate odd-order or even-order distortion; 
since the predistortion signal reduce odd or even distortion, therefore the predistortion 
signal represent odd or even order distortion). 

Regarding claim 14, Pidgeon discloses generating at least one control signal 
comprises selectively generating a control signal to set the DC bias of the non-linear 
device and a control signal to establish a bias voltage for the pre-distorter (see col. 5, 
lines 24-45, Pidgeon discloses second order correction component or second control 
signal to adjust bias point of the modulator and third order component or first control 
signal to adjust parameter of the predistorter; such parameter could include bias voltage 
of the predistorter). 

Regarding claim 16, Pidgeon discloses optical transmission system, as shown in 
Fig. 2, comprising: 

at least one optical transmitter with an input coupleable to receive input data (RF 
input) and providing at least one optical output; 

at least one optical link coupled to each of the at least one optical output (optical 
lines carries optical output to the optical receiver (1 10)); 

an optical receiver (1 1 0) coupled to each of the at least one optical link; 

the optical transmitter including an optical modulator (103) and a pre-distorter 
circuit (102), wherein the pre-distorter generates distortions to reduce distortions in the 
output of the optical transmitter; and 
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a control circuit (104) for dynamic distortion control in the optical transmitter, the 
control circuit comprising: 

an input coupleable to receive a signal from the optical modulator of the 
transmitter (the input is coupled to the receiver to receive signal from the optical 
modulator); and 

a controller, coupled to the first frequency monitor to receive the first signal and 
to selectively create at least one control signal for one of the modulator and the pre- 
distorter ((see col. 5, lines 24-45, Pidgeon discloses control signal such as second order 
correction component for the non-linear device (modulator) and another control signal 
such as third order component for the predistorter). 

Pidgeon discloses optical transmission system for detecting output signal for 
distortion at a first selected frequency such as second order distortion and differs from 
the claimed invention in that Pidgeon does not specifically disclose first frequency 
monitor, coupled to the input, that monitors the level of distortion at a first frequency and 
that creates a first signal indicative of the level of the distortion without the use of pilot 
tone. However, as shown in Fig. 2, Pidgeon shows pre-distortion control circuit (104) 
which receives and detects distortions of the optical signal. Therefore, if it is not 
inherent, it would have been obvious to consider the pre-distorter control circuit as 
frequency monitor that monitor the level of distortion at a first frequency in order to 
provide corrective measures. For example, in Fig. 2, Pidgeon shows 2 nd order and 3 rd 
order circuitries to detect the different frequencies; first frequency monitor can be 
associated with second order circuitries (111, 113, 117, 115, 119 and 121). One of 
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ordinary skill in the art would have been motivated to do such in order to detect variation 
in the optical signal. Further, Pidgeon disclose generating signals indicative of a level of 
distortion at detected first frequency (see col. 3, lines 6-11 ; corrections signal indicative 
level of distortion). 

Furthermore, in col. 5, lines 24-45, Pidgeon discloses control signal such as 
second order correction component for the non-linear device (modulator) and another 
control signal such as third order component for the predistorter and differs from the 
claimed invention in that Pidgeon does not specifically disclose a controller to perform 
such function. However, since the system of Pidgeon performs various functions, such 
as monitoring distortions, controlling the modulator and controlling the pre-distorter, 
therefore it would have been obvious to one of ordinary skill in the art to provide 
controller to perform the various functions of the system. One of ordinary skill in the art 
would have been motivated to do such in order to provide fast and efficient control of 
various tasks. 

Regarding claim 17, as shown in Fig. 2, Pidgeon shows first frequency circuit 
includes at least one filter (115) and a mixer (117) that select the first frequency and 
down convert the frequency to base-band (see col. 6, lines 27-36). Fig. 2 shows 2 nd 
order and 3 rd order circuitries to detect the different frequencies; first frequency monitor 
can be associated with second order circuitries (111, 113, 117, 115, 119and 121); 
second frequency monitor can be associated with third order circuitries (1 12, 1 14, 1 18, 
116, 120 and 122)). 
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Regarding claim 18, as shown in Fig. 2, Pidgeon shows a second frequency 
circuit (combination of elements 1 18, 120 and 122 forms second frequency circuit), 
coupled to the input, that detect the level of distortion at a second frequency and that 
creates a second signal indicative of the level of the distortion. 

Regarding claim 20, the first frequency circuit detects first distortion products 
wherein the frequency is representative of one of odd or even order distortion; and the 
second frequency monitor monitors second distortion products, wherein the frequency is 
representative of one of odd or even order distortion (see col. 3, lines 4-18, Pidgeon 
discloses demodulating product of first and second distortion component to generate 
predistortion control signal which in turn compensate odd-order or even-order distortion; 
since the predistortion signal reduce odd or even distortion, therefore the predistortion 
signal represent odd or even order distortion). 

Regarding claim 21, Pidgeon discloses that the controller generates first and 
second control signals, wherein the first control signal controls a bias voltage for the 
pre-distorter and the second control controls a DC bias for the optical modulator (see 
col. 5, lines 24-45, Pidgeon discloses second order correction component or second 
control signal to adjust bias point of the modulator and third order component or first 
control signal to adjust parameter of the predistorter; such parameter could include bias 
voltage of the predistorter). 

1 1 . Claims 9 and 22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Pidgeon (US Patent No. 5,850,305) in view of the prior art disclose by Pidgeon. 
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Regarding claims 9 and 22, Pidgeon discloses optical transmission system 
comprising distortions generator to add distortion and differ form the claimed invention 
in that Pidgeon does not specifically disclose a pilot tone generator that selectively adds 
distortion detectable at the second frequency. However, it is well known to provide pilot 
tone at a certain frequency. In col. 1 , lines 57-67 to col. 2, lines 1-4, Pidgeon discloses 
the prior art which provide pilot tone. Therefore, it would have been obvious to an 
artisan of ordinary skill in the art to provide pilot tone to the optical system. One of 
ordinary skill in the art would have been motivated to do such in order to detect 
intermodulation distortion from the signal carrier. 

12. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pidgeon 
(US Patent No. 5,850,305) in view of Little et al (US Patent No. 5,430,568). 

Regarding claim 3 (as far as understood), Pidgeon discloses pre-distorter, as 
discussed above, and differ from the claimed invention in that Pidgeon does not 
specifically disclose the pre-distorter comprise of phase inversion circuits. However, it 
is well known to provide phase inversion circuit as part of the distortion generator or 
distorter. Little et al is cited to show such well known concept. In Figs. 2-4, Little et al 
show phase inversion circuit (inversion network and phase adjuster) as part of the 
distorter circuit. Therefore, it would have been obvious to an artisan of ordinary skill in 
the art at the time the invention was made to provide phase inversion circuit as part of 
the pre-distorter or distorter as taught by Little et al to the optical transmission of 
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Pidgeon. One of ordinary skill in the art would have been motivated to do such in order 
to optimize distortion compensation. 

13. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pidgeon (US Patent No. 5,850,305) in view of Scheinberg (US Patent No. 5,625,307). 

Regarding claims 6 and 19, Pidgeon disclose optical transmission as discussed 
above comprising of mixers and differs from the claimed invention in that Pidgeon does 
not disclose the use of double balanced mixers. However, the use of double balanced 
mixers is well known. Scheinberg is cited to show such well known concept. In col. 2, 
lines 8-15, Scheinberg discloses double balanced mixers. Therefore, it would have 
been obvious to an artisan of ordinary skill in the art at the time the invention was made 
to provide double balanced mixer as disclosed by Scheinberg to the optical 
transmission system of Pidgeon. One of ordinary skill in the art would have been 
motivated to do such since double balanced mixer provide excellent carrier suppression 
and low order distortion and well suited for monolithic integration. 

Allowable Subject Matter 

14. Claim 15 is allowed. 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: 

The present invention is directed to a nonobvious improvement over the 
invention described in US Patent 5,850,305 to Pidgeon. The improvement comprises a 
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control circuit for dynamic distortion control in an optical transmitter, the control circuit 
comprising: 

a first frequency monitor, coupled to the electrical output of the photodiode, the 
first frequency monitor comprising: 

a filter that includes a first frequency in its frequency band, an amplifier coupled 
to the filter, a first mixer, coupled to the amplifier to down-convert the first frequency to 
base-band; 

a full-wave rectifier coupled to the output of the first mixer, and a log amplifier 
coupled to the full-wave rectifier that outputs a first signal indicative of the level of the 
distortion at the first frequency without the use of a pilot tone; 

a second frequency monitor, coupled to the electrical output of the photodiode, 
the first frequency monitor comprising: 

a filter that includes a second frequency in its frequency band, an amplifier 
coupled to the filter, a notch filter coupled to the amplifier, a second mixer, coupled to 
the amplifier to down-convert the second frequency to base-band; 

a full-wave rectifier coupled to the output of the second mixer, and a log amplifier 
coupled to the full-wave rectifier that outputs a second signal indicative of the level of 
the distortion at the second frequency. 

16. Claim 13 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Conclusion 



1 7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Cox et al (US Patent No. 5,732,333) is cited to show linear 
transmitter using predistortion. 

Belcher et al (US Patent No. 5,760,646) is cited to show feed-forward correction 
loop with adaptive predistortion injection of linearization of RF power amplifier. 

Proctor, Jr. (US Patent No. 6,078,216) is cited to show aliased wide band 
performance monitor for adjusting predistortion and vector modulator control 
parameters of RF amplifier. 

Nemecek et al (US Patent No. 6,162,395) is cited to show linear multi-output 
optical transmission system. 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalzid Singh whose telephone number is (571) 272- 
3029. The examiner can normally be reached on Mon-Fri 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571 ) 272--3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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